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In neutral beam heated plasmas on the CHS 
heliotron/torsatron, soft X -ray signals often 
show sawtooth behavior, accompanying low 
frequency coherent oscillations. The coherent 
fluctuations have the same frequency with 
magnetic fluctuations of which mode numbers 
are m=2 (poloidal mode number) and n=1 
(toroidal mode number). In some cases, the soft 
X-ray signals inside the 1/q=l/2 surface 
suddenly drop at the sawtooth crash, as shown 
in Fig.1. This sawtooth crash produces a soft X-
ray pulse (approximately regarded as a heat 
pulse in our case) which propagates from the 
plasma central region towards .the plasma edge. 
Investigation of the heat pulse propagation may 
reveal radial heat transport mechanism and 
provide a lot of information on plasma 
confinement. 
Figure 1 shows a typical time evolution of 
soft X-ray signals obtained in co-and counter-
NBI heated plasmas where the sawtooth crash is 
observed. Broken curves denote observed soft 
X-ray signals at various chord radii. Solid 
curves denote the signals where low frequency 
coherent mode components (2-1 0 kHz) are 
removed by FFr technique. It is found that the 
heat pulse propagates from the core plasma to 
the plasma edge. In this discharge, the crash 
first occurs at p.-0.14. 
In Fig.2 we attempt to compare 
experimental data with a diffusive model. If the 
heat pulse produced by the sawtooth crash 
propagates, following a diffusive process, the 
peak arrival time~ of the soft X-ray would be 
proportional to the square of the distance 
between the observation position p and the 
crash position p0, where p and p0 are minor 
radii normalized by the average size of the last 
closed flux surface. 
The soft X -ray signals shown in Fig.1 are soft 
X-ray emissions integrated along each line of 
sight. The above discussion must be done for 
232 
soft X-ray signals inverted by Abel-inversion. 
Moreover soft X-ray signal depends on the 
electron density, impurity levels as well as the 
electron temperature. These contributions to the 
soft X-ray signal should be separated, for 
instance, by an absorber method and so on. For 
this purpose, the same type of a 20ch soft X -ray 
detector array will be installed on the same port 
being slightly shifted in the toroidal direction 
from the present detector array, where each 
detector array views a plasma through a Be foil 
filter with different thickness. By comparing 
soft X-ray signals from these two detector 
arrays, we can determine the electron 
temperature T e· 
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Fig.1 Soft X-ray pulses observed at various 
radial positions in co-and counter-NBI heated 
plasmas. The thick vertical line indicates the 
crash time. 
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Fig.2 Peak arrival time as a function of (p-p0)2, 
where pis the observation position, Po is the 
crash position. 
